Identification of redundant angiogenic sites in laminin alpha1 and gamma1 chains.
The degradation of the extracellular matrix is one of the first steps involved in angiogenesis, the formation of new vessels from preexisting ones. Laminin, a large extracellular matrix protein, has many biological activities, including the promotion of angiogenesis. Screening of the laminin-1 chains identified 20 angiogenic peptides, of which, A13 and C16, from the alpha1 and gamma1 chains, respectively, were the most active. We recently identified the receptors for C16 as the integrins alpha5beta1 and alphavbeta3. Here, we show unexpectedly that A13 is a redundant active site to C16 present in the N-terminal globular domain of the alpha1 chain. The peptides are located in homologous sites present in the last globular domains of their respective chains, and their amino acids are 66% conserved, as compared to the inactive homologous site in the beta1 chain, B19 to B20, which is only 18%-23% conserved. Cell attachment studies demonstrated that both A13 and C16 reciprocally inhibited their adhesion activity, whereas the corresponding laminin beta1 chain peptides were inactive. Chorioallantoic membrane assays showed that the in vivo angiogenic activity of A13 is blocked by a C16 antagonist, C16S, which also binds to the same integrin receptors. A13 affinity chromatography and immunoprecipitation analysis showed that the alphavbeta3 and alpha5beta1 integrin receptors bind to this sequence. We have therefore identified redundant activity on two laminin chains. These highly conserved functional sites are likely important mediators of the biological responses of laminins because either one or both of these chains (active sites) are present in almost all laminin isoforms identified to date.